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CELL SURFACE MOLECULES AS MARKERS AND THERAPEUTIC 
AGENTS AGAINST KIDNEY CANCERS 



Field of the Invention 

[0001] This invention relates to CD70 and CD203c. In particular, this 

invention relates to the use of CD70 and CD203c as markers for and therapeutic 
agents against kidney carcinomas, particularly renal cell carcinoma and clear cell 
renal cell carcinoma. 

Background of the Invention 
1. CD70 

[0002] CD70 is a cytokine that shows homology with TNF-a, TNF-p as 

well as the ligand for CD40, and is a type 11 transmembrane protein. The term 
"CD70" is interchangeable with the following terms: "CD27 ligand," "CD27L," 
"CD27LG," "tumor necrosis factor ligand superfamily #7," "TNFSF7," and "Ki-24 
antigen" (the term "Ki-24" denotes an anti-CD70 monoclonal antibody (MAb)). 
Each of these terms refers to a genus of polypeptides that is capable of binding 
CD27 and includes the human form of the polypeptide. Moreover, we understand 
each of these terms to include (except for Ki-24) both the membrane-bound 
proteins (which contain a cytoplasmic domain, a transmembrane region, and an 
extracellular domain), as well as truncated proteins, including soluble CD70, that 
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can still bind CD27. When possible, "CD70" will be utilized herein for 
consistency. 

[0003] CD70 is believed to ligate to CD27, thereby initiating the 

biological signal mediated by CD27, which is constitutively expressed on T cells, 
hi accordance with its role during specific stages of the immune response, normal 
CD70 expression is very restricted in vivo and is known to be expressed on the 
surface of activated but not resting B and T lymphocytes. Li fact, CD70-CD27 
interaction has been found to be important for T cell co-stimulation, natural killer 
(NK) cell activation and T cell-dependent B cell activation. Li addition to its role 
in controlling T-cell activation, CD27/CD70 hgation contributes to immunity by 
faciUtating effector T cell differentiation. 

[0004] CD70 expression also has been found in many peripheral T- and 

B-cell lymphomas, as well as on lymphocytes from chronic B cell lymphocytic 
leukemia patients. {See Arens, R. et al., "Constitutive CD27/CD70 interaction 
induces expansion of effector-type T Cells and results in IFNy-mediated B cell 
depletion," hnmunity 15: 801-812 (Nov. 2001).) Li the majority of these 
malignancies, CD70 was actually co-expressed with CD27, suggesting that CD27- 
CD70 interactions could take place in maKgnant cell populations. CD70 also has 
been shown to be expressed by thymic carcinoma. {See also Hishima, T. et al., 
"CD70 expression in thymic carcinoma," Am. J. Surg. Pathol. 24(5): 742-6 (May, 
2000) (Abstract).) 

[0005] In addition, Bruce Israel et al., disclose that certain cancer cells 

(e.g., lymphoblastoid cell lines (LCLs), certain Epstein-Barr virus (EBV)-positive 
and -negative B-cell lymphomas, EBV-positive nasopharyngeal carcinoma) 
commonly express CD70, and posit that CD70 expression might serve as a marker 
with which to direct adenovirus vectors to many such cells. {See Israel, B.F. et al., 
"Enhancement of Adenovirus Vector Entry into CD-70-Positive B-Cell Lines by 
Using a Bispecific CD70-Adenovims Fiber Antibody," J. Virol. 75(1 1): 5215-5221 
(June 2001).) 

[0006] The cDNA sequence and predicted amino acid sequence of human 

CD70 are set forth in U.S. Patent No. 5,573,924, which sequences are incorporated 
herein by reference in their entirety. These sequences also are found in Goodwin, 
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R.G. et al. "Molecular and Biological Characterization of a Ligand for CD27 
Defines a New Family of Cytokines with Homology to Tumor Necrosis Factor," 
Cell 73: 447-456 (1993), the sequences of which also are incorporated herein by 
reference in their entirety. A 240 base pair expressed sequence tag (i.e., EST) for 
CD70 derived from a renal cell adenocarcinoma tissue sample can be found in the 
National Center for Biotechnology Information (NCBI) nucleotide database under 
record number BG420391, the contents of this record number being incorporated 
herein by reference in its entirety. Other ESTs for CD70 can be found in the NCBI 
UniGene database under record number UniGene Cluster Hs. 99899. 
[0007] The nucleotide and predicted amino acid sequences for murine 

CD70 ("mCD70") have also been characterized, showing 62% homology at the 
protein level with its human counterpart, C'hCD70") in Tesselaar, K. et al., 
"Characterization of Murine CD70, the Ligand of the TNF Receptor Family 
Member CD27," J. hnmunol. 159: 4959-4965 (1997), the sequences being 
incorporated herein by reference in their entirety. (See also Oshima, H. et al., 
"Characterization of murine CD70 by molecular cloning and MAb," Int'l Immunol. 
10(4): 517-526 (1998), which discloses that there is 57% homology at the amino 
acid level between mCD70 and hCD70.) 

[0008] The lymphocyte antigen, CD27, to which CD70 binds, is a 

cytokine receptor that is found on the surface of most human T lymphocytes and 
some B lymphocytes (e.g., memory-type B cells). CD27 is a type I transmembrane 
protein, and is believed to mediate functions that allow survival of activated cells. 
The cDNA and predicted amino acid sequence of CD27 has been isolated. (See 
Camerini, D. et al., "The T cell activation antigen CD27 is a member of the nerve 
growth factor/tumor necrosis factor receptor gene family," J. Immunol. 147: 3165- 
3169 (1991)). Both the cDNA and amino acid sequences of CD27 shown in 
Camerini are incorporated herein by reference. Moreover, murine CD27 
("mCD27") cDNA and the predicted amino acid sequence of the mCD27 protein 
are reported in Gravestein, L.A. et al., "Cloning and expression of murine CD27: 
comparison with 4- IBB, another lymphocyte-specific member of the nerve growth 
factor receptor family," Eur, J. hnmunol. 23: 943-950 (1993), the sequences being 
incorporated herein by reference in their entirety. We understand the term CD27 to 
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refer to a genus of polypeptides that is capable of binding of CD70 and includes the 
human form of the polypeptide. 

2. CD203C 

[0009] CD203c belongs to a series of ectoenzymes that are involved in 

hydrolysis of extracellular nucleotides, and is interchangeably referred to herein 
and by those skilled in the art, as: nucleotide pyrophosphatase/phosphodiesterase 
3, phosphodiesterase I/nucleotide pyrophosphatase 3, NPP3, E-NPP3, BIO and 
gp J3QRB13-6 pi-eviously, CD203c has also been referred to as PDNP3 and Pdnpno, 
although such terminology is no longer used often. We understand each of these 
terms to include the human form of the polypeptide, and also to include both the 
membrane-bound proteins (which contain a cytoplasmic domain, a transmembrane 
region, and an extracellular domain), as well as truncated proteins, including 
soluble CD203c, that retain their functionality. When possible, the term "CD203c" 
will be utilized herein for consistency. The term "97A6" denotes an anti-CD203c 
monoclonal antibody (MAb). (See Biihring, H. J. et al., "The basophil activation 
marker defined by antibody 97 A6 is identical to the ectonucleotide 
pyrophosphatase/phosphodiesterase 3," Blood 97(10): 3303-3305 (May 15, 2001).) 
[0010] The human nucleotide sequence and predicted amino acid 

sequence of CD203c are set forth, respectively, in Jin-Hua, P. et al., "Molecular 
cloning and chromosomal localization of PD-Ibeta (PDNP3), a new member of the 
human phosphodiesterase I genes," Genomics 45(2): 412-415 (1997), the 
sequences being incorporated herein by reference in their entirety. The gene for 
CD203c has been cloned from humans (i.e., from the colon, prostate, uterus, and 
basophils), as well as from rat (i.e., from the pancreas, small intestine, liver, 
embryonic glial precursor cells, and vascular smooth muscle cells). 
[0011] Nucleotide pyrophosphatases/phosphodiesterases (NPPs) exist as 

membrane proteins and as soluble proteins in body fluids. NPPs are modular 
proteins consisting of a short N-terminal intracellular domain, a single 
transmembrane domain, two somatomedin-Bp-like domains, a catalytic domain, 
and a C-terminal nuclease-like domain. The catal3^ic domain of NPPs is conserved 
from prokaryotes to mammals and is similar to the catalytic domain of other 
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phospho-sulfo-coordinating enzymes such as alkaline phosphatases. Other well 
characterized NPPs include the mammalian ecto-enzymes NPPl (PC-1) and NPP2 
(autotaxin). 

[0012] NPPl -3 have been implicated in various processes, such as bone 

mineralization, signaling by insulin and by nucleotides, and the differentiation and 
motility of cells. NPP4 and NPPS have been described as putative nucleotide 
pyrophosphatases/ phosphodiesterases based on their homology with the catalytic 
domain of NPPl -3. That is, all residues known to be essential to the catalytic 
activity on NPPl -3 exist in NPP4 and 5; however, actual catalytic activity remains 
to be verified in these proteins. {See BoUen, M. et al., ^TsTucleotide 
phyrophosphatases/phosphodiesterases on the move," Crit. Rev. Biochem. Mol. 
Biol. 35(6): 393-432 (2000).) 

[0013] NPPs release nucleoside 5'-monosphosphates from nucleotides and 

their derivatives by hydrolyzing pyrophosphate/phosphodiester bonds via a 
nucleotidylated threonine. They are also known to auto(de)phosphorylate this 
threonine at the active site via an intrinsic phosphatase activity. The 
phosphorylated enzyme represents the catalytic intermediate of the phosphatase 
reaction. NPP3 or CD203c is a type n transmembrane protein that is located only 
at the apical surface of polarized cells. No obvious endocytosis signals on CD203c 
have been found to date. 

[0014] CD203c has been associated with tumorigenesis. For example, rat 

CD 203 c"^ glial precursor cells have been found to be highly susceptible to 
ethyhiitrosourea (EtNU). (See Blass-Kampmann, S. et al., "gpl30RB13-6- positive 
neural progenitor cells are susceptible to the oncogenic effect of ethylnitrosourea in 
pre-natal rat brain," Neuropathol. Appl. Nem-obiol. 24(1): 9-20 (Feb. 1998) 
(Abstract).) Also, mouse fibroblast and rat glioma cells over-expressing CD203c 
exhibit altered morphologies and invasive properties. (See Deissler, H. et al., 
"Neural cell surface differentiation antigen gpl30 ^^^'^ induces fibroblasts and 
glioma cells to express astroglial proteins and invasive properties," FASEB J. 
13(6): 657-66 (Apr. 1999).) 
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3. Renal Cell Carcinoma (RCC) 
[0015] Renal cell carcinoma (RCC) is the most common malignancy 

arising in the adult kidney, and is sometimes referred to as renal cell 
adenocarcinoma. The clinicopathology of the disease is heterogeneous. The 
disease is subdivided using cytoplasmic features into clear, papillary, granular, 
spindle, and mixed cell variants, with the clear cell variant being the most 
common. The clear cell variant of the disease is referred to as clear cell renal cell 
carcinoma (ccRCC) or clear cell carcinoma, and can also be referred to as clear cell 
adenocarcinoma. Tumor staging and histological grading is used to grade the 
severity of the malignancy. Patients that have metastatic RCC (i.e., about 30% of 
cases) have a life expectancy, on average, of about 12 months. Patients with non- 
metastatic forms of RCC usually have relapses after surgery and eventually 
succumb to the disease. 

[0016] Given that it is beneficial to diagnose a patient's cancer condition 

as soon as possible so that a suitable therapy can be devised and administered 
promptly, it is plainly useful to develop a rapid and convenient method for 
detecting renal cell carcinoma and clear cell renal cell carcinoma in a patient. 
Furthermore, given the ultimate morbidity of the disease, it would be beneficial to 
provide new and improved treatment methods and pharmaceutical compositions 
for patients suffering from or at risk of developing renal cell carcinoma or clear cell 
renal cell carcinoma. 

[0017] In order to better understand the variable prognoses of patients 

diagnosed with clear cell renal cell carcinoma (ccRCC), Takahashi et al. conducted 
a gene expression profiling using malignant tissue specimens obtained from 
patients suffering from this disease. Takahashi et al. obtained the gene expression 
profiles for these specimens and identified common alterations in ccRCC gene 
expression, as well as expression signatures of ccRCC specific to particular clinical 
subsets of tumors. {See Takahashi, M. et al., "Gene expression profiling of clear 
cell renal cell carcinoma: Gene identification and prognostic classification," Proc. 
Natl. Acad. Sci. 98(17): 9754-9759 (August 14, 2001).) 

[0018] In supplemental material, Takahashi et al. disclose their results 

from microarray experiments evaluating 32 commonly up-regulated and commonly 
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down-regulated genes in ccRCC, including phosphodiesterase I/nucleotide 
pyrophosphatase 3 (i.e., having GenBank accession no. AA678335), That is, the 
gene encoding CD203c (i.e., phosphodiesterase I/nucleotide pyrophosphatase 3) 
was noted as being up-regulated in 84.0% of the 29 ccRCC tissue specimens that 
were studied. {See Supplementary material for Takahashi et al. (August 7, 2001) 
Proc. Natl. Acad. Sci. USA, 10.1073/pnas. 171209998.) However, Takahashi et al. 
did not ascribe any importance to the finding that CD203c, in particular, was up- 
regulated. Moreover, of the commonly up-regulated genes identified by Takahashi 
et al. in ccRCC, CD203c was up-regulated in the smallest percentage of samples. 
That is, the other genes were up-regulated in 85.7% to 100% of the samples 
studied. 

Summary of the Invention 

[0019] Surprisingly, we have found that the cell surface molecules CD70 

and CD203c can be used as markers for and as therapeutic agents towards kidney 
carcinomas, particularly renal cell carcinoma and clear cell renal cell carcinoma. 
This is because such cell surface molecules are found in unusually high amounts in 
renal cell carcinoma and clear cell renal cell carcinoma tissue, as compared to other 
tissue types. 

[0020] Accordingly, it is an object of this invention to use CD70 and 

CD203c individually, and in combination, as markers for renal cell carcinoma and 
clear cell renal cell carcinoma. 

[0021] It is a further object of this invention to cause relatively specific 

killing of renal cell carcinoma and clear cell renal cell carcinoma tissues using 
approaches that target CD70 or CD203c. This is possible since CD70 is normally 
only expressed on activated B and T lymphocytes, and is not detectable to a great 
extent in other tissue types. Furthermore, CD70 and CD203c are not normally 
detectable in elevated amounts in kidney tissue. 

[0022] Accordingly, in one aspect, the present invention provides a 

method of diagnosing kidney cancer in a mammalian patient comprising the steps 
of: taking a sample of body fluid or tissue from the patient; detecting the amount 
of CD70 that is present in the patient sample; and comparing the amount of CD70 
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in the patient sample as against the amount of CD70 in a suitable, nomial 
mammalian body fluid or tissue sample acting as a control, wherein an elevated 
amount of CD70 in the patient sample compared to the control suggests that the 
patient has kidney cancer. 

[0023] In yet another aspect, the invention provides a method of 

diagnosing kidney cancer in a mammalian patient comprising the steps of: taking a 
sample of body fluid or tissue from the patient; detecting the amount of CD203c 
that is present in the patient sample; and comparing the amount of CD203c in the 
patient sample as against the amount of CD203c in a suitable, normal mammalian 
body fluid or tissue sample acting as a control, wherein an elevated amount of 
CD203C in the patient sample compared to the control suggests that the patient has 
kidney cancer. 

[0024] ha still another aspect, the invention provides an assay to detect the 

presence of renal cell carcinoma cells or clear cell renal cell carcinoma cells in a 
human patient comprising the steps of: taking a kidney tissue sample or a blood 
sample from the patient; detecting the amoxmts of CD70 and CD203c that are 
present in the patient sample; and comparing the amounts of CD70 and CD203c in 
the patient sample as against the amounts of CD70 and CD203c found in a 
suitable, normal Iddney tissue sample or blood sample acting as a control, wherein 
amounts of CD70 and/or CD203c in the patient sample that are higher than normal, 
as compared to the control, suggest that the patient is suffering from renal cell 
carcinoma or clear cell renal cell carcinoma. 

[0025] Li another aspect, the invention provides a pharmaceutical 

composition comprising: a hybrid molecular structure, itself comprising a 
molecule that specifically targets CD70 linked to a cellular killing agent; and a 
pharmaceutically acceptable carrier, wherein the composition destroys malignant 
kidney tissue. 

[0026] In yet another aspect, the invention provides a pharmaceutical 

composition comprising: a hybrid molecular structure itself comprising a molecule 
that specifically targets CD203c linked to a cellular killing agent; and a 
pharmaceutically acceptable carrier, wherein the composition destroys malignant 
kidney tissue. 
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[0027] In still another aspect, the invention provides a method of treating 

a human patient that has or is at risk of developing renal cell carcinoma or clear 
cell renal cell carcinoma using a targeted drug delivery approach comprising: 
preparing an immunoconjugate comprising a cellular killing agent linked to a 
monoclonal antibody directed against CD70 or CD203c; and administering the 
immunoconjugate to the patient in a pharmaceutically effective dose. 
[0028] In another aspect, the invention provides a method of inhibiting 

the growth of a renal cell carcinoma tumor or a clear cell renal cell carcinoma 
tumor comprising: preparing a hybrid molecular structure, itself comprising a 
molecule that specifically targets CD70 and/or CD203c linked to a cellular killing 
agent; and delivering to the tumor a pharmaceutically effective amount of the 
hybrid molecular structure. 

[0029] In yet another aspect, the invention provides a method of treating a 

human patient that has or is at risk of developing renal cell carcinoma or clear cell 
renal cell carcinoma comprising: administering directly or indirectly to the 
patient's kidneys a pharmaceutically effective dose of a preparation, such as: an 
antibody to CD70 and/or CD203c that is capable of inducing cell death; an 
antibody to CD70 and/or CD203c that is linked to a cellular killing agent; a peptide 
fragment that exhibits affinity for CD70 and/or CD203c and that is capable of 
inducing cell death; or a synthetic composition that exhibits affinity for CD70 
and/or CD203c and that is capable of inducing cell death, 

[0030] Finally, in still another aspect, the invention provides a method of 

reducing or stopping the growth of malignant kidney tissue in a mammaUan patient 
comprising: reducing the levels of CD70 and/or CD 203c in the patient. 

Brief Description of the Drawings 

[0031] Figure 1 A illustrates the percentage of tissue samples in which 

CD70 transcripts were found in various enumerated kidney tissues; 
[0032] Figure IB illustrates the distribution of hybridization intensities 

for CD70 transcripts in the same kidney tissue samples considered in Figure 1 A; 
[0033] Figure 2 A illustrates the percentage of tissue samples in which 

CD70 transcripts were found in various normal and cancerous tissues; 
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[0034] Figure 2B illustrates the distribution of hybridization intensities 

for CD70 transcripts in the same tissue samples considered in Figure 2A; 
[0035] Figure 3 shows a chart depicting the distribution of CD70 

transcripts expressed in normal human tissues; 

[0036] Figure 4 shows a chart depicting the distribution of CD70 

transcripts expressed in malignant human tissues; 

[0037] Figure 5A illustrates the percentage of tissue samples in which 

CD203c transcripts were found in various enxmierated kidney tissues; 
[0038] Figure 5B illustrates the distribution of hybridization intensities 

for CD203c transcripts in the same kidney tissue samples considered in Figure 5 A; 
[0039] Figure 6A illustrates the percentage of tissue samples in which 

CD203c transcripts were found in various normal and cancerous tissues; 
[0040] Figure 6B illustrates the distribution of hybridization intensities 

for CD203c transcripts in the same tissue samples considered in Figure 6A; 
[0041] Figure 7 shows a chart depicting the distribution of CD203c 

transcripts expressed in normal human tissues; and 

[0042] Figure 8 shows a chart depicting the distribution of CD203c 

transcripts expressed in malignant human tissues. 

Detailed Description of the Invention 

[0043] As noted earlier, our invention relates to human cell surface 

molecules CD70 and CD203c as markers for and therapeutic agents towards 
kidney carcinomas, particularly renal cell carcinomas and clear cell renal cell 
carcinomas. These molecules are expressed at higher levels in renal cell 
carcinomas and clear cell renal cell carcinomas, yet are expressed at low levels in 
normal kidney tissue and other diseased kidney tissue (including tissues exhibiting 
conditions such as chronic inflammation, cyst, glomerulosclerosis, oncocytoma, 
transitional cell carcinoma, and Wilms tumors). Furthermore, these molecules are 
expressed at low levels in other tissues examined (e.g., breast, colon, lung, liver, 
pancreas, prostate, and stomach tissues). CD70 and CD203c show specificity 
towards renal cell carcinomas and clear cell renal cell carcinomas and thus can be 
used as diagnostic markers for these diseases. Li addition, antibodies or small 
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molecules that target these molecules could be used in treatments towards these 
diseases. 

[0044] Our surprising invention arose from "data mining"-type research 

that we undertook using a combination of research tools, including oligonucleotide 
microarrays available from Affymetrix Inc. (Santa Clara, CA) and databases of 
biological information available from Gene Logic Inc. (Gaithersburg, MD). These 
technologies and their application to our research are described further below. 
[0045] Affymetrix oligonucleotide microarrays (commercially labeled 

GeneChips®) are widely used to measure the abundance of mRNA molecules in 
biological samples. Microarrays (or arrays) provide a method for the simultaneous 
monitoring of the expression levels of many genes in parallel. Because the 
oligonucleotide probes for each gene are selected and synthesized at specific 
locations on the array, the hybridization pattems and intensities provide direct 
indications of the gene identity and relative amoxmt without the need for additional 
experimentation. 

[0046] Key to the array design of microarrays is the perfect 

match/mismatch probe strategy. (The oligonucleotides attached to the chip are 
referred to as "probes," because they serve to "probe" or "interrogate" the sample 
complimentary RNA (cRNA) that is used for testing.) For each probe designed to 
be perfectly complementary to a target sequence, a partner probe is generated that 
is identical except for a single base mismatch in its center. Thus, probe pairs are 
created, called the perfect match probe (PM) and the mismatch probe (MM). (A 
probe set is a set of probes that are designed to detect one transcript, usually 16-20 
probe pairs.) The MM serves as a control for the hybridization specificity of the 
PM. The PM and MM allow for the quantitation and subtraction of signals caused 
by non-specific cross-hybridization. The difference in hybridization signals 
between PM and MM is the parameters used to indicate specific target abundance. 
[0047] Matrices and algorithms are then used to generate meaningful 

information from the intensity data obtained from the microarray hybridizations. 
In an absolute analysis, an experimentor can determine whether a transcript is 
"present" (such that there is a "present call") or "absent" (such that there is an 
"absent call") by counting the number of probe pairs where the intensity of the PM 
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exceeds the intensity of the MM. An experimenter can also obtain the average 
difference value which is a quantitative measure of the absolute abundance for each 
measured transcript in sample. The average difference is directly related to the 
level of expression of the transcript. More specifically, the average difference is an 
average of the differences between every PM probe cell and its control MM probe 
cell in a probe set. 

[0048] More information on how to analyze data from microarrays and 

about the data parameters described briefly in the preceding paragraphs can be 
obtained, for example, from the GeneChip® 3.1 Expression Analysis Algorithm 
Tutorial Manual found in the Affymetrix GeneChip® Expression Analysis Manual, 
the entire content of which is herein incorporated by reference. 
[0049] The data mining power of microarrays is encompassed in another 

research tool, namely BioExpress^^, a comprehensive database of biological 
information from Gene Logic Lie. (Gaithersburg, MD), which we used for the data 
mining that led to our invention described herein. The BioExpress™ database 
contains broad and in-depth information regarding gene expression in a wide range 
of normal and diseased human tissues, tissues from experimental animals and 
human and animal cell lines. Specifically, we used the portion of the 
BioExpress'^^ database that contains information generated by using GeneChip® 
Human Genome U95 Arrays to identify gene expression in a broad range of normal 
and diseased human tissue samples. 

[0050] The GeneChip® Human Genome U95 Set contains five arrays that 

represent more than 60,000 fiiU-length genes and EST clusters. The first array in 
the set is the HG U95Av2 Array and contains about 12,000 fiiU-length gene 
sequences that were previously characterized in terms of ftinction or disease 
association. Arrays B, C, D and E (HG-U95B, HG-U95C, HG-U95D and HG- 
U95E) contain probes interrogating 50,000 clusters and are comprised of EST 
sequences. The probe pair in the GeneChip® Human Genome U95 Set that 
measures transcript for CD70 (i.e., the "qualifier") is denoted as "34054_at." 
Similarly, the "qualifier" for CD203c is "89860_at." 

[0051] Consequently, the data output from such a database is akin to an 

"electronic Northern blot" in that information is obtained about gene expression. 
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but at a very rapid pace since gene expression in niunerous samples can be tested 
simultaneously. GX2000 is the user interface that is used to access the data from 
the BioExpress'^^ database. 

[0052] Figures 1 A to 8 illustrate that CD70 and CD203c are surprisingly 

found in elevated amounts in renal cell carcinoma and clear cell renal cell 
carcinoma, as opposed to in other malignant or normal tissues. This is unexpected 
since we would expect that these cell-surface molecules would be present mostly in 
the lymphatic system and in lower amoimts. 

[0053] Figures 1 A to 4 provide surprising information regarding the 

presence of CD70 in renal cell carcinoma and clear cell renal cell carcinoma tissues 
as opposed to other types of human tissues. The data set forth in each of these 
figures are described in more detail below. 

[0054] In Figures IB, 2B, 5B, and 6B, the x-axis on the plots denote 

average difference values that have been normalized whereby the time means of 
the AD for the entire array equals 100 to allow intensity expression values from 
different microarray experiments to be compared. Figures 3, 4, 7 and 8 also depict 
"average difference" units but on the y-axis. All average difference values referred 
to specifically either here or in the figures have been roxmded down to the nearest 
whole number. 

[0055] More specifically. Figure 1 A shows the percentage of tissue 

samples in which CD70 transcripts were found, i.e., called "present", in various 
enumerated Icidney tissues. Directly to the right of each tissue type in parentheses 
is the number of samples assayed. Accordingly, Figure 1 A illustrates that 
substantially only renal cell carcinoma and clear cell renal cell carcinoma tissues 
showed present calls, thereby evidencing expression of CD70. Absent calls were 
reported for CD70 for other tissue samples (with the exception of one normal 
tissue sample found adjacent to malignant tissue which exhibited a present call). 
Specifically, 69% of 47 clear cell renal cell carcinoma samples tested expressed 
CD70, whereas, 56% of 25 renal cell carcinoma samples tested expressed CD70. 
[0056] Figure IB shows a box plot, whereby the median and standard 

deviation values were calculated in log-tranformed space and displayed on a linear 
axis, of the distribution of hybridization intensities (i.e., average difference (AD) 
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values) for CD70 transcripts in the same kidney tissue samples considered in 
Figure 1 A. As noted earlier, the AD value is directly related to the level of 
expression of the transcript. Because the AD is an average of the differences in 
intensity of gene expression between every PM probe cell and its control MM 
probe cell in a probe set, an AD value is always obtained and there is a distribution 
of AD values for each tissue type. 

[00571 Consequently, Figure IB shows a distribution of AD values for 

CD70 expression in the various tissue samples examined. While the spread of the 
AD values for CD70 expression in most kidney tissue types is very tight around a 
small AD value which is close to 0, the spread of AD values for RCC and ccRCC 
is comparatively very broad. For the 47 clear cell renal cell carcinoma tissue 
samples considered, the median AD value was 178, 64 and 443 were 1 standard 
deviation away from this midpoint in values, and -503 and 1011 were AD values 
that were 3 standard deviations away. For the 25 renal cell carcinoma tissue 
samples considered, the median AD value was 130, 36 and 337 were 1 standard 
deviation away from this midpoint in values, and -414 and 788 were AD values 
that were 3 standard deviations away. Thus, even considering the median AD 
value alone, CD70 appears to be present in greater amounts in clear cell renal cell 
carcinoma and renal cell carcinoma tissues, than in the other kidney tissue samples 
considered. 

[0058] Similar data is provided in Figures 2A and 2B for various types of 

human tissue studied. Namely, Figure 2 A shows the percentage of tissue samples 
in which CD70 transcripts were found in various tissue samples in the body, 
mostly cancerous. For most tissue types, the percentage of samples exhibiting 
CD70 transcripts (i.e., with present call values) was small or zero. However, in 
clear cell renal cell carcinoma and renal cell carcinoma tissue types, the percentage 
of samples exhibiting present call values for CD70 was, respectively, 69% and 
56%. Given that CD70 is a cell-surface molecule that is a participant in immune 
system reactions, it is not surprising that the malignant lymphoma tissues showed 
present call values for CD70 expression in a high percentage of samples. 
[0059] As with Figure IB, Figure 2B shows a box plot, whereby the 

median and standard deviation values were calculated in log-transformed space and 
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displayed on a linear axis, of the hybridization intensities (i.e., average difference 
(AD) values) for CD70 transcripts in the same tissue samples considered in Figure 
2 A. As seen in Figure IB, for the 47 clear cell renal cell carcinoma tissue samples 
considered, the median AD value was 178, and for the 25 renal cell carcinoma 
tissue samples considered, the median AD value was 130. Similar types of outlier 
values as found in Figure IB are also included in Figure 2B. Consequently, again 
as in Figure IB, considering both the spread of AD value data points and the 
median AD values, CD70 is present in greater amounts in clear cell renal cell 
carcinoma and renal cell carcinoma, than in most of the other human tissue 
samples considered. While malignant lymphoma tissue not surprisingly also had 
elevated AD values as compared to other malignant tissue in the figure, the spread 
of those values was not as broad as the spread in the ccRCC and RCC samples 
considered. 

[0060] Figure 3 shows a chart depicting the distribution of CD70 

transcripts expressed in normal human tissues. The x-axis represents various 
human tissue samples listed in alphabetical order (i.e., about 1300 samples 
considered in total); whereas the y-axis denotes hybridization intensities (i.e., 
average difference (AD) values) for CD70 expression. Although the spikes 
showing large AD values may be of interest, these may also be outliers that are not 
significant. Thus, other parameters shown in Figure 3 must also be considered. 
[0061] In particular, the horizontal bars group together samples from one 

type of tissue. The level of that bar is a measure of the median AD value for the 
tissue type. The higher the level of the bar, the greater the median level of 
expression of CD70 in the tissue type. Considering Figure 3 in this Ught, at the 
median, normal cervical tissue shows a low amoxmt of CD70 expression, and 
normal skin, spleen and thymus show higher levels of CD70 expression. 
However, it should be noted that, on the y-axis, the AD values only go up to 300 
which is substantially lower than the AD values in Figure 4 which go up to 900. 
Further, in Figure 3, normal kidney samples are samples 290 to 332 on the x-axis 
and are also collectively identified by the term "kidney". The median AD value for 
these samples is about 27, and is lower than the median for, for example, normal 
skin, spleen and thymus tissue. 
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[0062] Finally, also presented in Figure 3 are the present calls (i.e., "P 

calls") for CD70 in the various tissue samples, which denote presence or absence 
of CD70 transcripts. The more dots there are under a particular tissue type, the 
higher the number of present calls (or "P -calls") for CD70 expression in the 
particular tissue. Consequently, the normal skin tissue samples seemed to show the 
highest amount of P-calls. The "P-calls" should be considered particularly 
carefully in those instances where the graph shows soaring AD levels in a 
particular type of tissue. In those instances where the AD value in a tissue type is 
high but the number of P-calls is small, the high AD value is more likely an 
indication of an outlier rather than a significant finding as to CD70 expression in a 
tissue type. 

[0063] Figure 4 shows a chart depicting the distribution of CD70 

transcripts expressed in malignant human tissues. The x-axis shows the malignant 
tissue samples considered in alphabetical order (i.e., about 650 in total), and the y- 
axis depicts the AD values for each tissue sample (i.e., with AD values ranging no 
higher than about 800). The collection of malignant kidney tissue samples is at 
samples 171 to 229 and is identified by the term "kidney." This group includes 59 
malignant kidney tissue samples, most of which (i.e., 55 out of 59) are either renal 
cell carcinoma or clear cell renal cell carcinoma tissues. Also, as in Figure 3, the 
bars across the graphs depict tissue samples of one type and the bars' levels show 
the median AD value for CD70 expression in the samples. Furthermore, the dots 
below the graph denote present call values for the tissue samples. 
[0064] Surprisingly, Figure 4 illustrates that the AD value for malignant 

kidney tissue is about 82 at the median, and is higher than the median AD value for 
any of the other tissues. This median AD value is also higher than the median AD 
values for CD70 expression in all of the normal tissue samples considered in 
Figure 3 (which appear to be no higher than 50 in any instance). Furthermore, the 
concentration of P-calls is greatest among malignant kidney tissue samples. Not 
surprisingly, malignant lymph node tissue (being a tissue of the immune system) 
shows, at the median, slightly higher AD values than other tissues. But, the 
median AD values for malignant lymph node tissue are not as high as the median 
AD values for malignant kidney tissue. Since, as noted above, most of the 
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malignant kidney tissues are actually RCC or ccRCC tissues, the data from Figure 
4 reveals, in a striking manner, how the elevated levels of CD70 expression can 
serve as a marker for the presence of such diseased tissue. 
[0065] Figures 5A to 8 provide surprising information regarding the 

presence of CD203c in renal cell carcinoma and clear cell renal cell carcinoma 
tissues as opposed to other types of human tissues. Since the type of information 
presented in these figures regarding CD70 parallels the data presented in Figures 
1 A to 4 for CD70, we will not describe the data in such great detail here. 
However, the most salient aspects of the data for CD203c expression in human 
tissue are considered below. 

[0066] Figure 5 A shows the percentage of tissue samples in which 

CD203c transcripts were found in various enumerated kidney tissues. Specifically, 
Figure 5 A suggests that there are a number of kidney tissue samples expressing 
CD203C (i.e., exhibiting present call values). That is, not only do substantial 
percentages of clear cell renal cell carcinoma and renal cell carcinoma tissue 
samples reveal present calls for CD203c expression (i.e., at 84% and 66%, 
respectively), but also, 78% of nomial kidney tissue samples found adjacent to 
malignant kidney tissue, 85% of normal kidney tissue samples found adjacent to 
benign kidney tissue, and 50% of glomerulosclerosis tissue samples reveal present 
calls for CD203c expression. Consequently, present calls alone do not reveal 
distinguishing CD203c expression information as regards clear cell renal cell 
carcinoma and, more broadly, renal cell carcinoma. 

[0067] Figure 5B shows a box plot, whereby the median and standard 

deviation values were calculated in log-transformed space and displayed on a linear 
axis, of the hybridization intensities (i.e., average difference (AD) values) for 
CD203c transcripts in the same kidney tissue samples considered in Figure 5A. 
The data presentation in this figure reveals that, in many of the samples considered 
in Figure 5 A yielding present calls for CD203c expression, most tissue samples, in 
fact, expressed extremely low levels of CD203c. This is apparent from Figure 5B 
since the average difference values denoting CD203c expression for the samples of 
most of the tissue types were tightly crowded around a fairly low average 
difference value. However, surprisingly, the range of CD203c expression in clear 
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. cell renal cell carcinoma and renal cell carcinoma was substantially broader than 
for other kidney tissue samples. Thus, the overall pattern of CD203c expression 
shows an increase amongst ccRCC and RCC samples. Similar types of median and 
outlier values as found in Figures IB and 2B are also included in Figure 5B. For 
example, the median AD value for ccRCC is 923, whereas this value for RCC is 
101. 

[0068] Figure 6A shows the percentage of tissue samples in which 

CD203c transcripts were found amongst various types of tissue samples, mostly 
cancerous. As in Figure 5 A, there appear to be a number of tissue samples 
expressing CD203c (i.e., exhibiting present call values for CD203c transcripts.) 
That is, not only do substantial percentages of clear cell renal cell carcinoma and 
renal cell carcinoma tissue samples reveal present calls for CD203c expression 
(i.e., at 84% and 66%), but, for example, 70% of normal colon tissue samples 
found adjacent to mahgnant colon tissue and 78%) of normal kidney tissue samples 
found adjacent to malignant kidney tissue also reveal present calls for CD203c 
expression. Consequently, again present calls alone do not reveal distinguishing 
CD203C expression information as regards clear cell renal cell carcinoma and renal 
cell carcinoma vis-a-vis other non-kidney-type tissue samples. 
[0069] Figure 6B shows a box plot, whereby the median and standard 

deviation values were calculated in log-transformed space and displayed on a linear 
axis, of the hybridization intensities (i.e., average difference values) for CD203c 
transcripts in the same cancerous tissue samples considered in Figure 6A. Like 
Figures 5 A and 5B, the data presentation in Figure 6B reveals that, in many of the 
samples considered in Figure 6A yielding present calls for CD203c expression, 
most tissue samples, in fact, expressed extremely low levels of CD203c. CD203c 
expression is substantially higher in clear cell renal cell carcinoma and renal cell 
carcinoma than in the other selected human tissues. As in Figure 5B, the median 
AD value for clear cell renal cell carcinoma is 923, whereas, the median AD value 
for renal cell carcinoma is 101 . Furthermore, instead of the collection of AD 
values being crowded around one low AD value, the AD values for CD203c 
expression in ccRCC and RCC are spread out and show a tendency for high levels 
of expression. 
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[0070] Figure 7 shows a chart depicting the distribution of CD203c 

transcripts expressed in normal human tissues. This chart parallels Figure 3 for 
CD70 expression in normal tissues; however, of note are the higher AD values that 
go to 9000 in this chart for CD203c (as opposed to 300 as was the case for CD70). 
As would be expected based on the data in Figures 5 A and 6A, present calls or "P 
calls" are numerous in various normal tissue samples. However, based on the bars 
in Figure 7, only in normal small intestine tissue do we see markedly higher 
median AD values (i.e., about 540) than in other tissues. As in Figure 3, the 
normal kidney samples are samples 290-332 on the x-axis and are also collectively 
identified by the term "kidney." The median AD value for these samples is about 
161. 

[0071] Finally, Figure 8 shows a chart depicting the distribution of 

CD203c transcripts expressed in malignant hxmian tissues. AD values on the y- 
axis of this chart reach 4500. Whereas the median AD values for most of the 
human malignant tissues are low (i.e., near 0) and yet the present call or "P-call" 
values are high, the median AD value for kidney tissues is 852 - well above the 
values for any of the other malignant tissue samples. Even the median AD value 
for small intestine tissue which was high in normal tissue is near 0 among 
malignant small intestine tissue samples (i.e., at samples 538-541). Furthermore, 
of the malignant kidney tissue samples at samples 171 to 229, most of these 
samples (i.e., 55 out or 59) are either ccRCC and RCC tissue samples. 
Consequently, Figure 8 supports our finding that CD203c can be used as a marker 
for kidney cancers, particularly renal cell carcinoma and clear cell renal cell 
carcinoma, because CD203c expression is up-regulated in such tissues as compared 
to normal kidney tissue, and is more abundant in such tissues as compared to the 
other malignant tissues examined. 

[0072] The up-regulation of CD70 and CD203c expression in ccRCC and, 

more broadly, RCC as compared to in normal kidney tissue is also apparent from 
the data set forth in Table 1 below. This data provides AD values for normal and 
diseased kidney tissue obtained from a subsequent analysis of data available from 
the BioExpress'^'^ database. As can be seen from the table, the median value for 
CD70 expression in ccRCC and RCC is, respectively, about 5.4 times (i.e., 178/33) 
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and about 3.9 times (i.e., 130/33) greater than the median amount of CD70 
expression in normal kidney tissue samples found adjacent to malignant kidney 
tissue. Similarly, the median value for CD203c expression in ccRCC and RCC is, 
respectively, about 15.8 times (i.e., 886/56) and about 1.8 times (i.e., 101/56) 
greater than the median amount of CD203c expression in normal kidney tissue 
found adjacent to malignant kidney tissue. Moreover, the median AD values for 
both CD70 and CD203c expression are higher in ccRCG and RCC tissue types 
than for any other tissue type. 
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Table 1 



Kidney Tissue 
Type 


Percentile Value 
Type 


CD70 Expression 


CD203C 
Expression 


Normal kidney 
tissue adjacent to 
malignant kidney 

tissue 

(51 samples) 


lower 25% 


20 


25 


median 


33 


56 


unner 75% 


47 


78 


Kidney clear cell 
renal cell 
carcinoma tissue 
(45 samples) 


lower ZD /o 


OH 




median 


1 7fi 

1 /o 


ooO 


upper 75% 


447 


2259 


Kidney renal cell 
carcinoma tissue 
(25 samples) 


lower 25% 


36 


21 


median 


130 


101 


upper 75% 


337 


971 


Kidney chronic 
inflammation tissue 
(9 samples) 


lower 25%» 


20 


13 


median 


31 


27 


upper 75% 


46 


63 


Normal kidney 
tissue adjacent to 
benign kidney 
tissue 

(6 samples) 


lower 25% 


-1 


63 


IllCUlall 




00 


upper 75% 


32 


100 


Kidney 

glomerulosclerosis 
tissue 

(6 samples) 


lower 25% 


31 


19 


median 


37 


31 


upper 75% 


51 


38 


Kidney Wilms 
tumor tissue 
(6 samples) 


lower 25% 


13 


0 


median 


27 


11 


upper 75% 


34 


16 
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Table 1 (continued) 



Kidney Tissue 
Type 


CxDression Value 
Type 


d)70 F.Ynrpccinn 


Expression 


Kidney transitional 
cell carcinoma 
tissue 

(3 samples) 


lower 25% 


56 


-16 


median 


65 


-15 


upper 75% 


70 


-3 


Kidney 

oncocytoma tissue 
(5 samples) 


lower 25% 


18 


1 


median 


26 


8 


upper 75% 


31 


11 


Kidney cyst tissue 
(3 samples) 


lower 25% 


40 


13 


median 


40 


18 


upper 75% 


41 


22 



[00731 The distribution of CD70 and CD203c expression found at Figures 

3, 4 (for CD70) and Figures 7 and 8 for (CD203c) was obtained from an analysis of 
the BioExpress™ database by the following method. 

[0074] First, in order to create the information subset for "normal" tissue 

samples for the data analysis set forth in Figures 3 and 7, we gathered information 
related to those tissues that were labeled as "normal" in the BioExpress'^'^ database. 
This subset contained 1200 samples. A second subset of samples was created for 
the malignant tissues considered in Figures 4 and 8. This subset was created by 
selecting information from those tissues that were identified by one of the 
following keywords: "malignant," "adenoma," "blastoma," "carcinoma," 
"sarcoma," and "leukemia." Second, the quaUfiers for each of CD70 (i.e., 
"34054_at") and CD203c (i.e., "89860_at") were considered for each sample in the 
normal and malignant tissue subsets. (A "qualifier" is the code that Affymetrix 
ascribes to the probe pair in a microarray that measures whether a gene is present.) 
[0075] Not all tissues in the normal and malignant tissue subsets had data 

pertaining to CD70 and/or CD203c gene expression. This is because some of the 
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tissues may not have been analyzed using all five of the arrays in the GeneChip® 
Human Genome U95 Set. Consequently, the size of each of the normal and 
malignant tissue subsets for CD70 and CD203c is different, and is set forth in 
Table 2. The numbers in parentheses denote, in each subset, the number of tissue 
samples that yielded present calls for CD70 or CD203c gene expression, as the 
case may be. In viewing the distribution results for CD70 and CD203c gene 
expression, it should be noted that a margin of error is always present in classifying 
tissues as normal or malignmt. For example, some of the tissue samples labeled as 
"normal" may have been derived from the periphery of a biopsied malignant 
sample and so may, in fact, not be entirely normal. 



Table 2 





Normal Tissue Subset 
(Pcalls) 


Malignant Tissue Subset 
(Pcalls) 


CD70 gene expression 


1285 (26 or 2%) 


641 (96 or 15%) 


CD203c gene expression 


1222 (349 or 28.5%) 


625 (180 or 28.8%) 



[0076] As can be seen from Table 2, the percentage of present calls for 

CD70 was very low in normal tissues and higher in maUgnant tissues. This makes 
CD70 an attractive molecular vehicle to use when attempting to target the 
malignant cells of a kidney, particularly renal cell carcinoma and clear cell renal 
cell carcinoma cells, by a therapeutic. 

[0077] In this regard, since the percentage of present calls in normal and 

malignant tissues is about the same for CD203c gene expression, CD203c initially 
appears to be a less effective molecular vehicle to use for therapy unless a 
therapeutic composition is dehvered specifically to the malignant kidney tissue. 
However, as suggested in the earlier discussion, it is important not to place too 
much weight on present call data only, since the actual levels of gene expression 
(i.e., average difference values) can be significantly different among samples 
exhibiting present call values. This, for example, is the case with CD203c, as is 
apparent from Figures 7 and 8. In fact, as discussed. Figures 7 and 8 suggest that 



-24- 

CD203c gene expression in malignant kidney tissue is substantially greater than in 
most other malignant and normal tissues. This can be seen by looking, in 
particular, at the level of the bars in Figures 7 and 8 which, as noted earlier, depict 
median average difference values. Consequently, CD203c also can be exploited as 
a molecular vehicle that assists in targeting renal cell carcinoma and clear cell renal 
cell carcinoma cells by a therapeutic. 

[0078] Moreover, the abnormally high amounts of CD70 and CD203c in 

malignant kidney tissue, particularly clear cell renal cell carcinoma and renal cell 
carcinoma, are an indication of disease status, and so forms the basis for diagnostic 
applications. For example, it becomes possible to use CD70 and CD203c as 
markers for kidney cancer, and particularly for renal cell carcinoma and clear cell 
renal cell carcinoma. Preferably, a cell-surface molecule can act as a marker when 
it is seen in negligible amounts in normal cells or not at all in such cells, and only 
at high levels in ill- functioning cells. While it is not so much of a problem if the 
molecule is present in malignant cells (other than those being targeted), CD70 and 
CD203c expression is generally also foimd to be higher in renal cell carcinoma and 
clear cell renal cell carcinoma than in other malignant and normal tissue. 
[0079] Accordingly, kidney cancer, particularly renal cell carcinoma and 

clear cell renal cell carcinoma, could be diagnosed in a mammalian patient, 
preferably a human patient, by measuring the levels of CD70 and/or CD203c in a 
patient sample. For example, the amount of CD70 and/or CD203c in a patient 
sample can be determined by measuring the level of CD70 and/or CD203c gene 
expression in the sample. Although CD70 and/or CD203c levels could be 
measured in a patient's body tissue sample, such as a kidney tissue sample, we also 
believe that the levels of the soluble forms of each of CD70 and CD203c could be 
measured in a patient's body fluid sample, such as a blood sample, in order to 
diagnose kidney cancer, and specifically renal cell carcinoma and clear cell renal 
cell carcinoma. That is, an elevated amount of CD70 and/or CD203c in a patient 
sample compared to a suitable normal body fluid or tissue sample acting as a 
control suggests that the patient has kidney cancer. 

[0080] We also envision that kidney carcinoma, particularly renal cell 

carcinoma or clear cell renal cell carcinoma, could be diagnosed in a mammalian 



-25 - 

(e.g., a human) patient by: conducting a database analysis of CD70 expression in 
human tissues (e.g., nomial and/or mahgnant tissue) and preparing a profile of such 
expression; taking a sample of kidney tissue fi*om the patient; detecting the amount 
of CD70 expression that is present in the patient sample; and comparing the 
amount of CD70 expression in the patient sample with the amounts of CD70 
expression shown in the profile, wherein an amount of CD70 expression in the 
patient sample that is higher than the amounts of CD70 expression shown in the 
profile suggests that the patient is suffering fi-om kidney carcinoma. 
[0081] Similarly, we envision that kidney carcinoma, particularly renal 

cell carcinoma or clear cell renal cell carcinoma, could be diagnosed in a 
mammalian (e.g., a human) patient by: conducting a database analysis of CD203c 
expression in human tissues (e.g., normal and/or mahgnant tissue) and preparing a 
profile of such expression; taking a sample of kidney tissue firom the patient; 
detecting the amount of CD203c expression that is present in the patient sample; 
and comparing the amount of CD203c expression in the patient sample with the 
amounts of CD203c expression shown in the profile, wherein an amount of 
CD203c expression in the patient sample that is higher than the amounts of 
CD203C expression shown in the profile suggests that the patient is suffering fi-om 
kidney carcinoma. 

[0082] Moreover, both CD70 and CD203c could be measured in a 

marmnalian (e.g., a human) patient sample to render the diagnosis of kidney cancer 
(and specifically, renal cell carcinoma or clear cell renal cell carcinoma) more 
accurate. For example, such an assay could involve: taking a kidney tissue sample 
or a blood sample from a patient; detecting the amounts of both CD70 and CD203c 
that are present in the patient sample; and comparing the amounts of CD70 and 
CD203c in the patient sample as against the amounts of CD70 and CD203c found 
in a suitable, normal kidney tissue sample or blood sample acting as a control, 
wherein amounts of CD70 and/or CD203c in the patient sample that are higher 
than normal suggest that the patient is suffering fi-om renal cell carcinoma or clear 
cell renal cell carcinoma. Finally, a diagnostic kit could be prepared for detecting 
kidney carcinoma in a sample of kidney tissue or body fluid that contains a reagent 
that is capable of detecting the presence of an elevated amoxmt of CD70 in the 
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sample, and a reagent that is capable of detecting the presence of CD203c in the 
sample. 

[0083] Furthermore, as suggested earlier, CD70 and CD203c can be used 

as therapeutic targets to treat kidney cancer, particularly renal cell carcinoma and 
clear cell renal cell carcinoma. All potential therapeutic applications are based on 
the property of cells displaying different amounts (including presence and absence 
differences) of CD70 and CD203c. For example, these cell surface molecules are 
present in relatively large amounts in malignant kidney tissue as compared to other 
malignant human tissues, and in large amounts in renal cell carcinoma and clear 
cell renal cell carcinoma tissue, compared to in other normal and malignant tissues. 
[0084] Typical applications for this invention include using antibodies or 

other molecules that specifically target CD70 and/or CD203c to deliver 
molecularly linked cellular killing agents, including cytotoxic and/or radioactive 
agents, specifically into diseased cells. For example, a pharmaceutical composition 
could be prepared containing: a hybrid molecular structure that includes a 
molecule that specifically targets CD70 or CD203c linked to a cellular killing 
agent; and a pharmaceutically acceptable carrier. We envision that the growth of a 
kidney tumor, particularly a renal cell carcinoma or a clear cell renal cell carcinoma 
tumor could be inhibited by administering to the tumor a pharmaceutically 
effective amount of such a hybrid molecular structure. For example, Ki-24 is a 
known anti-CD70 monoclonal antibody, and 97A6 is a known anti-CD203c 
monoclonal antibody, each or both of which could be used together with a cellular 
killing agent to create an immunoconjugate that could be used to treat a patient that 
has or is at risk of developing renal cell carcinoma or clear cell renal cell 
carcinoma. Li addition, CD27 specifically targets CD70 and could also be used in 
such a hybrid molecular structure. Also, enediyene antitumor antibiotics, such as 
the calicheamicins as well as calicheamicin derivatives, can be used as a cytotoxic 
agent that can be linked to the antibody or other molecule with high affinity to 
either CD70 or CD203c or both. The potent family of antibacterial and antitumor 
agents known collectively as the calicheamicins (or the LL-E33288 complex), are 
described and claimed in U.S. Patent No. 4,970,198, the content of which is herein 
incorporated by reference in its entirety. Moreover, the N-acylated derivatives and 
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disulfide analogs, for example, of such calicheamicins are described, respectively, 
in U.S. Patent Nos. 5,079,233 and 5,606,040, the content of each of which also is 
herein incorporated by reference in its entirety. 

[0085] The strategy of creating an immunoconjugate by linking a 

cytotoxic agent, such as a calicheamicin or a calicheamicin derivative, to an 
antibody or other molecule which targets an undesired population of cells has been 
used successfully, for example, to create Mylotarg™. Li the case of Mylotarg™^ 
an anti-CD33 antibody is linked by way of a chemical linker to a calicheamicin 
derivative. This drug is currently indicated for use in the treatment of CD33 
positive relapsed acute myelogenous leukemia (AML). The immunoconjugate 
technology used in Mylotarg™ and which is equally applicable here is described 
extensively in U.S. Patent Nos. 5,739,1 16, 5,767,285 and 5,773,001, the content of 
each of which is herein incorporated by reference in its entirety. An 
immunoconjugate to treat kidney cancer, such as renal cell carcinoma and clear cell 
renal cell carcinoma, as described previously, could be administered, in a 
pharmaceutically effective dose, either directly to a patient's maUgnant kidney 
tissue, or indirectly to that tissue by administering such a conjugate to the patient 
by any known method, including orally and parenterally. hidirect administration 
could be beneficial in treating metastatic forms of renal cell carcinoma and clear 
cell renal cell carcinoma. More details about the preparation and use of such an 
immunoconjugate are set forth in the Example provided below. 
[0086] Furthermore, an antibody to CD70 and/or CD203c could itself be 

used to induce cell death. In addition, a peptide fragment or a synthetic compound 
that exhibits affinity to these molecules also can be used on its own to deUver 
agents into the diseased cells, or to cause a direct kill or modification to the 
diseased cells. Any such compositions also could be administered, in a 
pharmaceutically effective dose, either directly to a patient's mahgnant kidney 
tissue, or indirectly to that tissue by administering the composition to the patient by 
any known method, including orally and parenterally. As suggested above, indirect 
administration of such compositions could be beneficial in treating metastatic 
forms of renal cell carcinoma and clear cell renal cell carcinoma. 
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[0087] We envision that one could reduce or eliminate kidney tumor 

growth, particularly renal cell carcinoma tissue and clear cell renal cell carcinoma 
tissue growth, by reducing the amount of CD70 and/or CD203c molecules in a 
patient, for example by reducing the amounts of these molecules or of CD70 and 
CD203c gene expression in the patient's circulating blood and/or in the tumor 
tissue itself For example, reducing CD70 and/or CD203c gene expression could 
be done using a strategy that involves RNA interference (RNAi) techniques, as 
described generally in U.S. Patent Nos. 6,506,559 Bl and U.S. Patent No. 
6,573,099 B2. See also, for example, Scherr, M. et al., "Gene Silencing Mediated 
by Small Interfering RNAs in Mammalian Cells," Current Medicinal Chemistry 
10: 245-256(2003). 

[0088] Essentially, RNAi, also referred to as Post-Transcriptional Gene 

Silencing (PTGS), is a biological mechanism that is initiated by double-stranded 
RNA (dsRNA) and mediates the degradation of homologous mRNA in eukaryotic 
cells. Double-stranded RNA (dsRNA) is processed into small interfering RNAs 
(siRNA) which are about 21 nucleotides in length with 3 '-overhangs. It is these 
siRNAs that mediate sequence-specific mRNA degradation. In mammalian cells, 
siRNAs can be used as mediators of sequence-specific mRNA degradation so as to 
avoid the non-specific gene silencing that is induced by longer dsRNA. Preferably, 
it appears that the siRNAs should be less than about 30 base pairs to avoid the non- 
specific mRNA degradation pathway in mammalian cells. 
[0089] We believe that siRNAs could be generated that target 

complementary RNA molecules coding for either CD70 or CD203c, and then 
cleave and destroy such RNA, so as to inhibit CD70 and/or CD203c gene 
expression. Suitable siRNAs can be exogenously delivered to the target cells 
containing CD70 and/or CD203c expression sought to be inhibited, or can be 
endogenously expressed fi-om appropriate expression cassettes in such target cells. 
If delivered exogenously, the siRNAs can be chemically or in vitro enzymatically 
synthesized. Most preferably, the target cells in which CD70 and/or CD203c 
expression is sought to be inhibited are renal cell carcinoma cells and clear cell 
renal cell carcinoma cells. 
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[0090] Preferably, suitable siRNAs for targeting CD70 or CD203c 

expression are selected such that they are complementary to a portion of the 
mRNA sequence of either CD70 or CD203c (i.e., a target site) based on the 
following rules. 

[0091] (1) The target site preferably should be 21 nucleotides in length 

(i.e., a "21-mer") and preferably should start with one of the following two base 
pairs: AA, UA, GA or CA. Most preferably, the first two base pairs in the 21-mer 
are AA. 

[0092] (2) The GC% content in the target site preferably should be 

between about 45% and about 55%. 

[0093] (3) Preferably, in the target site, there should not be about 3 or 

more of the same base pair contiguously, in a row. That is, most preferably there 
should be no GGG, CCC, UUU or AAA. 

[0094] (4) Preferably, there should not be about seven or more 

contiguous G/Cs (in any order) in a row in the target site. 
[0095] (5) Preferably, target sites should only be found in the open 

reading fi-ame (ORF) region, about 75 base pairs after the starting AUG and about 
75 base pairs before the stopping codon. 

[0096] Given these rules for preferred siRNA target site picking, the 

following tables, i.e., Tables 3 and 4, provide prediction results for suitable siRNA 
target sites in each of CD70 and CD203c mRNA sequences, respectively. 
[0097] The complete mRNA sequences for each of CD70 and CD203c 

from which the siRNA target site predictions provided in Tables 3 and 4 are 
derived are set forth, respectively, as SEQ ID NO: 1 and SEQ ID NO: 2, and are 
also publicly available in the National Center for Biotechnology Information 
(NCBI) nucleotide database under record numbers NM_001252 and NM_005021, 
respectively, albeit in a DNA form. The first column in each of Tables 3 and 4 
provides the segment of mRNA in either CD70 or CD203c that would be targeted 
by the siRNA strand provided in the fourth and fifth columns that is in the same 
row. For example, SEQ ED NO: 3 is the target segment for the predicted siRNA 
composed of SEQ ID NO: 17 as the sense strand and SEQ ID NO: 31 as the 
antisense strand. In addition, each of these tables provides information as to the 
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"GC" content of the target segment in the second column, and the target segment's 
position location within the complete mRNA in the third column. 
[0098] We envision that the predicted siRNAs in Table 3 and Table 4 

could be used, as a therapeutic strategy, to inhibit, respectively, CD70 or CD203c 
expression in a patient. Li particular, such predicted siRNAs could be used to 
inhibit CD70 or CD203c expression in kidney carcinoma cells, particularly in renal 
cell carcinoma and clear cell renal cell carcinoma cells, so as to reduce the growth 
of tumors containing such cells. A pharmaceutically effective amoxmt of at least 
one of the predicted siRNAs could be delivered exogenously to the cells in the 
malignant kidney tissue. Such exogenous delivery could be by a direct infusion of 
the siRNA to the malignant kidney tissue. However, such an siRNA also can be 
administered to a patient by any other known delivery method, such as orally or 
parenterally. Oral and parenteral administration could be helpful to treat metastatic 
kidney cancer. Alternatively, such an siRNA can be endogenously expressed in the 
patient's body, for example, in the malignant kidney tissue. Each such siRNA 
could, for example, contain a sense strand (5* -> 3*) together with its 
complementary siRNA antisense strand (3' 5'). 
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NA Target Site Prediction Results for CD70 Coding Sequence (continued) 


UUUCCAACAUGGUAACGGAGG 
(SEQ ID NO: 38) 




siRNA Antisense strand: 3'->5' 


UUCGACGUCGACUUAGUGUGU 
(SEQ ID NO: 39) 


UUUAGUGUGUCCUGGAGUCGU 
(SEQ ID NO: 40) 


UUACCGUAGAUGUACCAUGUG 
(SEQ ID NO: 41) 




siRNA Antisense strand: 3'-^5' 


UUCGACUCGACGUCGACUUAG 
(SEQ ID NO: 42) 


UUGCAUAGGUAGCACUACCGU 
(SEQ ID NO: 43) 


UUGUACCAUGUGUAGGUCCAC 
(SEQ ID NO: 44) 


AGGUUGUACCAUUGCCUCCUU 
(SEQ ID NO: 24) 




siRNA Sense strand: 5'-^3' 


GCUGCAGCUGAAUCACACAUU 
(SEQ ID NO: 25) 


AUCACACAGGACCUCAGCAUU 
(SEQ ID NO: 26) 


UGGCAUCUACAUGGUACACUU 
(SEQ ID NO: 27) 
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GCUGAGCUGCAGCUGAAUCUU 
(SEQ ID NO: 28) 


CGUAUCCAUCGUGAUGGCAUU 
(SEQ ID NO: 29) 


CAUGGUACACAUCCAGGUGUU 
(SEQ ID NO: 30) 
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GC Content 


0.52 


0.48 


0.48 
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CAAGGUUGUACCAUUGCCUCC 
(SEQ ID NO: 10) 


Target segment starts with GA 


Target segment: 5'-^3' 


GAGCUGCAGCUGAAUCACACA 
(SEQ ID NO: 11) 


GAAUCACACAGGACCUCAGCA 
(SEQ ID NO: 12) 


GAUGGCAUCUACAUGGUACAC 
(SEQ ID NO: 13) 


Target segment starts with UA 


Target segment: 5'-^3' 


UAGCUGAGCUGCAGCUGAAUC 
(SEQ ID NO: 14) 


UACGUAUCCAUCGUGAUGGCA 
(SEQ ID NO: 15) 


UACAUGGUACACAUCCAGGUG 
(SEQ ID NO: 16) 



t 



< 



< 



CJ 

o 

D 
O 
CJ 
< 

a 
u 

a 



a 

a 

a 
a 
< 
u 
o 
:d 

o 

o w 
a ^ 



ON 



< 

a 

< 
o 

CJ 

< 
< 

D 

o 

< oo 

CJ ro 
CJ - 

a ^ 
o Q 
D ^ 

o o 



D 

CJ 
CD 
D 
CJ 
O 

:d 

< 
o 

a 
o 
< 
o 

u o 
o ^ 



0^ 

d 

Q 



D 

a 
u 

CJ 

< 
u 
u 
< 
a 
a 
u 

O 

a 
< 

< 
D 



< 
CJ 

a 
a 

D 

a 
o 

D 
CJ 
CJ 

a 
< 

u 



D 

a 
u 

D 

o 
:j 
u 
< 
o 

CJ 
CJ 

< 

i ^ 

o c 



u 
a 
< 

< 
o 



o 
9 

w 

C/5 



O 

CJ 

a 
< 
c:? 
< 
c:: 
a 

D 
CJ 
< 

8 

D 
D 
CJ 
D 



O 

z 

Q 
w 

00 



D 
U 
< 

a 
o 

D 
CJ 
D 
CJ 
CJ 

:d 

< 

a 

CJ 

u 
< 



CJ 

< 
o 

D 
U 
CJ 

< 
a 

o 
< 
o 

a (y 
w 

00 



D 
D 
O 
D 
< 
CJ 

a 
o 

U ^ 
CJ o^ 

< Q 
o ^ 
D O 

a 



< 

D 
D 
U 
CJ 

a 
u 

D 

a 
o 

D 
D 
U 
< 

o 

CD 
U 
CJ 
D 



O 

:^ 

Q 
oo 



O 
O 
O 
< 

< 

o 

D 

a 
u 
< 
o 

D 
CJ 

o 

y 



o 

Q 

CO 



D 
D 
CJ 
< 
< 

u 
u 
o 

< 

u 

CJ 

a 



o 



u 
o 



On 



O 

O 
CJ 

a 



o 



O 
< 
< 

< 
< 
a 
o 
< 
a 
o 

ID 
CJ 

o 
< 

8 ex 

00 



O 
Q 



u 
a 

D 
CJ 

o 



< 

a 

D 

o 
a 
< 
a 

CJ 

o 
< 

< 
< 



< 

CJ 
CJ 

a 
:d 
o 
o 

u 

CJ 

a 
< 
u 
u 

D 
< 
< 



< 
< 
U 
O 
< 

< 
o 

D 

u 
o 
a 
:j 
a 

D 



o 

Q 



C/3 



< 

a 
o 

D 

u 

u 
u 



< OS 

5 ^ 



o 
< 

CJ 

< 
o 
o 



o 

d 
z 

Q 
w 

00 



D 

< 
< 
O 
CJ 

u 
a 
< 
u 
a 
< 
< 

CJ 
CJ 

u 
a 



o 
z 

Q 



- 00 



a 
< 
< 
u 

CJ 

a 
< 
u 

CJ 
D 
CJ 
< 

o 

a o 
< 



a 

s 
o 



C/3 

e 

U 



Q 

U 



s 
o 

1 

a* 



u 

D 
< 

a 
u 

< Tj- 
O 

< ^ 



a 

O 

a 
a 

D 
O 
< 



o 



D 

< 
O 

a 
< 



a 

D 

o s: 



< 
O 
O 
< 

D 

a 

u 
o 
a 

D 
U 

a 
a 

D 

o 
< 



o 

Q 



C/3 



< 

a 
o 

a 

B 

U 

u 

D 
U 

u 
< 

% 

D 



V3 



o 



:3 
< 
a 

^ 

a 
a 
a 
< 
a 
a 
< 
o 
a 

a 



o 

9 
w 

00 



< 
a 
a 
u 
< 
u 
u 



< 

< 
< 

< 

a 



u 
u 
a 

D 
O 

a 
< 
<: 
o 

D 

B 

D 
U 

< 
U 

u 



o 



U 
U 

a 

o 
a 
< 
< 
a 

D 
U 
D 

:j 
u 

< 
U 

u 



< 
a 
< 

< 
o 

D 

a 
a 

D 

u 
< 
a 



D 
D 
U 
D 
U 
D 
O 

< 

u 
< 
o 
o 

D 

o 

< 
< 
a 



o 

Q 

00 



U 
D 

B 

O 

< 
o 
u 
< 
o 
a 

o 
u 
< 
< 
o 
< 
< 



O 

< 
< 

§ ? 



u 

< 
u 

a O' 

D 



00 



D 

D 
D 
U 
O 

u 
a 

O 
< 

u 

< 
a 
o 

D 

o 
u 



:^ 

D 
U 
CJ 

CJ 
D 

a 

CJ 

< 

CJ 

u 

8 



o 
o 



8 cy 



D 

u 
u 
a 
a 

B 

o 
o 

CJ 
D 
CJ> 
D 

o o 



o 



< 
< 
o 
o 

CJ 

o 
< 

< 

CJ 

B 

< 



< 
< 
o 
o 
u 
u 
< 

< 

< 
u 
u 
a 
< 
a 



< 
o 

CJ 
D 
CJ 
D 
CJ 
O 

CJ 

a 



c:? 

CJ 

u 
a 

S § 
a Q 

B a 



< 

o 

U 
CJ 
D 

a 

D 
U 

o 
< 

< 
o 
o 

CD 



d 



O 

o 

CJ 

u 

CJ 
CJ 



o 

c:) 
< 

CJ 

< 



o 

Q 

a 



U 
U 
O 
O 
< 

< 
O 
O 



o 

Q 



CJ 
< 

B a 



o 



U 
O 
O 
O 
< 



< 

o 
a 

u 
< 

§ 

< 



o 

CJ 

< 

CJ 



U in 
U 

d 

Q 

c/0 



o 
u 
< 
a 
u 



o 

Q 

O' 

(73 



a 

o ^ 
d 

D 9 

a <y 

< ^ 



B 



o 
< 



o 
< 



a ' 



D 
D 
O 
U 

:3 
u 

u 

;::) 

a 
a 

c:? 

D 

B 

O 
U 



o 

Q 

a 

00 



O 

o 

U 

o 

I _ 

O 
D 

B 

U 
CJ 

< 



o 

Q 

00 



CO 



ox 



e 



Q 

U 



a 
< 

D 

a 
u 

I ^ 

a g 
u Q 
B 



a 

< 
< 

u 

o ^ 
u o 

5 i 

o ex 

a CO 



On 
so 



a 

< 
u 
:3 
<: 

a 
o 

a Q 

< w 
u 



00 



ID 

< 

o 
< 

< 
o 

^ 2 
a - 

< i 



< 
u 
o 
< 

< 
o 

u 
a 
o 

a 

u 
< 



o 

Q 




a 

< 

a 

< - 
o - 

B o 

a ^ 

B s 



oo 
o 



o 

< 
< 

a 
< 

< 
o 

a 
a 
a 

O 
D 



< 
CJ 

< 

CJ 
D 
D 
CJ 
CJ 

o 

D 

a 

a 
o 

CJ 

< 



o 
z 

9 
w 

C/3 



D 
O 

a 
< 
< 
a 
a 

< - 

< i 
B 1 

CJ o 
o w 



oo 



O 



O 

a 
< 
< 

8 



< so 



8 s 



B 

a 
<: 
u 
o 

D 
D 
CJ 



a 
a 

CJ 

< 

< 
o 



o 

Q 
W 

CO 



D 

a 
< 
u 

a 

CJ 

< 

a 
< 
< 
u 

CJ 

o 

< 
D 
U 



o 

D 

a 
< 

D 

o 
< 

CJ 



a 
o 
< 
a 

CJ 



oo 
o 



< 
< 

u 

D 

a 
u 
< 
< 
a 

CJ 

B 

< 

U 
< 
CJ 



o 
9 

w 

&0 



D 

a 
< 
u 

o 

O 



CJ 

< 
< 
o 
a 

8 



< 
CJ 
D 

O 

a 
< 
< 

8 



8 

D 
U 
U 
< 

u 
o 



u 



o 

Q 



O 
D 
U 
< 

u 
u 
< 
o 
o 

D 

o 
u 

a 

a 



o 



rsl 
O 



D 
O 
D 
CJ 
< 
U 

u 
< 
o 
o 

D 
C3 
U 
< 



6 cy 



o 



CJ 
CJ 

< 

CJ 

< 

< 
a 
a 

D 
CJ 
P 

o 

D 



O 
Q 

w 

oo 



< 
a 

a 
o 

D 

a - 

u 2 
u ^ 

2 



oo 
o 



< 

CJ 

< 
< 

a 
o 
:d 
o 

D 

a 

CJ 

< 

CJ 

< 

< 
< 



o 

Q 
C/ 
oo 



< 
CD 
P 

a 
< 

CJ 
CJ 

< 

< 

< 
o 
o 
p 
a 



o 

Q 

00 



D 
U 

u 

I 

a 

D 

a 

D 

o 

D 



O 
Q 



< 



00 



o 



D 
U 

< 
CJ 
D 
< 

O 
CJ 

p 
a 
p 
o 
p 

CJ 
CJ 



o 

Q 



CO 



JA Target Site Prediction Results for CD203c Coding Sequence (continued) 


UUCUCUGGUCUAAUCUCCGGU 
(SEQ ID NO: 164) 


UUGGACGGUGGUCAAUAGAAC 
(SEQIDNO: 165) 


UUCAGUGUACCGUAGUAACUG 
(SEQIDNO: 166) 


UUUCUUGGACUAAGGAGACCU 
(SEQIDNO: 167) 


UUUGGACUAAGGAGACCUGUA 
(SEQIDNO: 168) 


UUAAGGAGACCUGUACGUCCA 
(SEQIDNO: 169) 


UUGGUCAGUCACGGUCUCAUU 
(SEQIDNO: 170) 


UUACAACUACCUUCCGGACUU 
(SEQIDNO: 171) 


UUGGUACCUUACCUGGUCUGA 
(SEQID NO: 172) 


UUGACGUGAUACGGUUCUUGC 
(SEQIDNO: 173) 


UUAGUUGUCACCGACCGACAA 
(SEQIDNO: 174) 


GAGACCAGAUUAGAGGCCAUU 
(SEQ ID NO: 118) 


CCUGCCACCAGUUAUCUUGUU 
(SEQIDNO: 119) 


GUCACAUGGCAUCAUUGACUU 
(SEQ ID NO: 120) 


AGAACCUGAUUCCUCUGGAUU 
(SEQID NO: 121) 


ACCUGAUUCCUCUGGACAUUU 
(SEQIDNO: 122) 


UUCCUCUGGACAUGCAGGUUU 
(SEQIDNO: 123) 


CCAGUCAGUGCCAGAGUAAUU 
(SEQIDNO: 124) 


UGUUGAUGGAAGGCCUGAAUU 
(SEQIDNO: 125) 


CCAUGGAAUGGACCAGACUUU 
(SEQIDNO: 126) 


CUGCACUAUGCCAAGAACGUU 
(SEQIDNO: 127) 


UCAACAGUGGCUGGCUGUUUU 
(SEQIDNO: 128) 
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0.52 
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0.52 




GAGAGACCAGAUUAGAGGCCA 
(SEQ ID NO: 72) 


GACCUGCCACCAGUUAUCUUG 
(SEQ ID NO: 73) 


GAGUCACAUGGCAUCAUUGAC 
(SEQ ID NO: 74) 


GAAGAACCUGAUUCCUCUGGA 
(SEQ ID NO: 75) 


GAACCUGAUUCCUCUGGACAU 
(SEQ ID NO: 76) 


GAUUCCUCUGGACAUGCAGGU 
(SEQ ID NO: 77) 


GACCAGUCAGUGCCAGAGUAA 
(SEQ ID NO: 78) 


GAUGUUGAUGGAAGGCCUGAA 
(SEQ ID NO: 79) 


GACCAUGGAAUGGACCAGACU 
(SEQ ID NO: 80) 


GACUGCACUAUGCCAAGAACG 
(SEQ ID NO: 81) 


GAUCAACAGUGGCUGGCUGUU 
(SEQ ID NO: 82) 



I A Target Site Prediction Results for CD203c Coding Sequence (continued) 


UUCCUCCGUUGGUACCAAUAU 
(SEQ ID NO: 175) 


UUUCUUGCACCUGGUGACAGA 
(SEQIDNO: 176) 




siRNA Antisense strand: y^5' 


UUAGGUCUCAGUGUACCGUAG 
(SEQ ID NO: 177) 


UUAGUAGGAAGACCGACUGGU 
(SEQIDNO: 178) 


UUCCUCGUACCUCCGAUAGAA 
(SEQIDNO: 179) 


UUGCGUAAGUUGGUCGUGGUU 
(SEQIDNO: 180) 


UUGACGUCUUCUUGCACCUGG 
(SEQ ID NO: 181) 


UUAGGAGGACGGUCGUUAUCU 
(SEQIDNO: 182) 


GGAGGCAACCAUGGUUAUAUU 
(SEQIDNO: 129) 


AGAACGUGGACCACUGUCUUU 
(SEQ ID NO: 130) 




SiRNA Sense strand: 5'-^3' 


UCCAGAGUCACAUGGCAUCUU 
(SEQIDNO: 131) 


UCAUCCUUCUGGCUGACCAUU 
(SE(JIDNO: 132) 


GGAGCAUGGAGGCUAUCUUUU 
(SEQ ID NO: 133) 


CGCAUUCAACCAGCACCAAUU 
(SEQ ID NO: 134) 


CUGCAGAAGAACGUGGACCUU 
(SEQIDNO: 135) 


UCCUCCUGCCAGCAAUAGAUU 
(SEQIDNO: 136) 
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GAGGAGGCAACCAUGGUUAUA 
(SEQ ID NO: 83) 


GAAGAACGUGGACCACUGUCU 
(SEQ ID NO: 84) 


Target segment starts with UA 


Target segment: 5'-^3' 


UAUCCAGAGUCACAUGGCAUC 
(SEQ ID NO: 85) 


UAUCAUCCUUCUGGCUGACCA 
(SEQ ID NO: 86) 


UAGGAGCAUGGAGGCUAUCUU 
(SEQ ID NO: 87) 


UACGCAUUCAACCAGCACCAA 
(SEQ ID NO: 88) 


UACUGCAGAAGAACGUGGACC 
(SEQ ID NO: 89) 


UAUCCUCCUGCCAGCAAUAGA 
(SEQ ID NO: 90) 
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[0099] The following Example is merely illustrative of one aspect of our 

invention and is not to be considered as limiting the invention, which is properly 
delineated in the following claims. 

Example 

[0100] We envision that an immunoconjugate for treating kidney cancer, 

specifically renal cell carcinoma or clear cell renal cell carcinoma, can be prepared 
and used as described in this Example. 

1. Preparation of an immunoconjugate that targets CD70 
[0101] An immunoconjugate that destroys malignant kidney cells, 

particularly renal cell carcinoma and clear cell renal cell carcinoma cells by targeting 
CD70 can be produced by linking a Ki-24 monoclonal antibody (MAb) (i.e., an anti- 
CD-70 monoclonal antibody) to a calicheamicin derivative. 
[0102] The anti-CD70 Ki-24 antibody can be humanized if necessary (as 

described, for example, in U.S. Patent Nos. 5,585,089 and 5,693,762, the content of 
each of which is herein incorporated by reference in its entirety) and then produced 
by mammalian cell suspension culture using a myeloma NSO cell line. The 
antibody may then be purified under conditions that remove or inactivate viruses. 
Three separate and independent steps can be used in this antibody purification 
process. These include: low pH treatment, DEAE-Sepharose chromatography, and 
viral filtration. Next, the anti-CD-70 Ki-24 antibody may be linked via a 
bifiinctional linker to N-acetyl-gamma calicheamicin. The technology to prepare 
this immunoconjugate (including the linker technology), can be foxmd in U.S. Patent 
Nos. 4,970,198, 5,079,233, 5,606,040, 5,739,116, 5,767,285 and 5,773,001, the 
content of each of which is herein incorporated by reference in its entirety. The 
immunoconjugate can be prepared in which approximately 50% of anti-CD70 Ki-24 
antibody is loaded with about 4-6 moles of calicheamicin per mole of antibody. The 
remaining approximately 50% of the antibody would not be linked to the 
calicheamicin derivative. 
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2. Preparation of an immunoconiugate that targets CD203c 

[0103] A second immunoconjugate can be prepared as described in part 1 

of this Example using a different monoclonal antibody, namely, 97A6, which is an 
anti-CD203c antibody, and linking it to a caUcheamicin derivative, such as N-acetyl- 
gamma calicheamicin. This immunoconjugate would be expected to destroy 
malignant kidney cells, particularly renal cell carcinoma and clear cell renal 
carcinoma cells by targeting CD203c. 

3. Mechanism of action 

[0104] We envision that the immunoconjugate prepared either in part 1 or 

part 2 of this Example would be primarily directed against either the CD70 or the 
CD203c antigen (as the case may be) expressed by renal cell carcinoma and clear 
cell renal cell carcinoma cells. We anticipate that binding of the anti-CD70 or the 
anti-CD203c antibody portion of the immunoconjugate with either the CD70 or the 
CD203c antigen will result in the formation of a complex that will end up getting 
intemalized by the malignant cells. Upon intemalization, we anticipate that the 
calicheamicin derivative will be released inside lysosomes of the maUgnant cells. 
The released calicheamicin derivative inside the malignant cells could then bind to 
DNA of the malignant cell in the minor groove which would result in DNA double 
strand breaks and maUgnant cell death. 

4. Preclinical studies 

[0105] ' We envision that an immunoconjugate as described in part 1 of this 
Example would be cytotoxic to a CD70 positive mahgnant kidney cell line, if such 
an immunoconjugate were appropriately deUvered thereto. Similarly, we envision 
that an immunoconjugate, as described in part 2 of this Example, would be cytotoxic 
to a CD203c-positive malignant kidney cell line, if such an immunoconjugate were 
appropriately delivered thereto. Moreover, we believe the immunoconjugates 
described in parts 1 and 2 also would exhibit antitumor effects in suitable animal 
models that contain CD70 positive and/or CD203c positive cell lines, if such 
immunoconugates were to be appropriately administered (i.e., either directly to the 
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malignant kidney tissue in the animal or indirectly thereto by an oral or parenteral 
route known by those skilled in the art). 

5. Human administration 
[0106] We envision that a pharmaceutically effective amount of the 

immunoconjugate described in parts 1 or 2 of this Example can be administered to a 
human patient suffering from kidney cancer, specifically renal cell carcinoma or 
clear cell renal cell carcinoma, by methods known to those skilled in the art. For 
example, an appropriate dose and method of administration of the immunoconjugate 
can be a dose of 9 mg/m^, administered as a 2-hour intravenous infusion. An 
appropriate treatment course can be, for example, 2 doses with 14 days between the 
doses. The described treatment can occur on an outpatient basis. 

[01 07] While particular embodiments of the present invention have been 

illustrated and described, it will be apparent to those skilled in the art that various 
changes and modifications may be made without departing from the spirit and scope 
of the invention. Furthermore, it is intended that the claims will cover all such 
modifications that are within the scope of the invention. 



